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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1-29 rejected under 35 U.S.C. 102(e) as being anticipated by Singh et, al, 
U.S. Patent number 6,650,422 (Singh). Specifically, 



Claim 1 

1 . (claim 1) Singh teaches a method of examining a structure formed on a 
semiconductor wafer (col. 2, lin. 14-17), the method comprising: 

• Obtaining a first diffraction signal measured using a metrology device (col. 2, 
lin.25-28) 

• Obtaining a second diffraction signal using a machine learning systems (col. 3, 
lin. 1-3; col. 9, lin. 7-1 2; a second signal is data signature associated with known 
feature profile stored in database used to train a neural network. The second 
signal is obtained from a neural network that is a machine learning system.) 
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• Comparing the first and second diffraction signals (col. 2, lin.67; col.3, lin.1-3) 

• When a match for the comparison, a feature of the structure based on the profile 
in the machine learning system is determined, (col.3, lin.3-5; col. 9, lin.7-15; the 
trained neural network is the machine learning system.) 



Claims 2-15 

2. Singh's method as disclosed in claim 1 above teaches that a trained neural network 
can be used to provide a known feature profile to compare with the first diffraction 
signal (col. 9, lin.1-15). Singh does not teach the detail of designing and training of 
such a neural network. However, the design of a neural network such as choosing 
input and output training data, algorithms selected to train, the partition of the neural 
network is a design choice. The variation of such a design choice differs from 
designer to designer. It is analogous to software design that a given function can be 
implemented in different computer languages and techniques. Therefore the steps 
and techniques used in the neural network design taught in claims 2-15 has little 
patentable content. It should be noted that claims 2-1 5 are design choice and the 
change of it does not change the patentability of the invention. 

3. (claims 2-3) It is inherent that prior to using the machine learning system (that is a 
neural network) it must to be trained. It is also inherent that training input and output 
data must be selected before training can be conducted. Singh teaches that the 
database of signatures associated with known feature profiles maybe utilized to 
input training data. (col. 9, lin.8-10) The admitted prior art teaches that diffracted 
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beam determines a feature of the structure. Therefore it is inherent to choose a 
diffraction signal correlated to the profile as output training data in the context set 
forth by the admitted prior art. 

4. (claim 4) Singh teaches dividing the range of profiles into two partitions, (col.2, 
lin. 25-36). Hence it is inherent to choose two machine-learning systems to learn 
both partitions under the context set forth by Singh using selected input training data 
described in claim 3. 

5. (claims 5-6) The admitted prior art states that the diffraction beam (the output 
training data) can be analyzed using modeling techniques such as wave analysis. 

6. (claim 7) Using principal component to transform machine-learning system output 
data is a taught in text and commonly used. It is a design choice whether to use 
principal component, factor analysis or other techniques. 

7. (claim 8) Singh teaches dividing the range of profiles into two partitions, (col.2, 
lin.25-36). Hence it is inherent to choose two machine-learning systems to learn 
both partitions under the context set forth by Singh using output training data 
described in claim 2. 

8. (claims 9-10) It is inherent that any neural network training comprises steps to get 
input training data, compare output data with desired values, and act accordingly 
with the comparison. It is also inherent that neural network training uses algorithms 
such as back-propagation. 

9. (claim 11-12) Singh uses first diffraction signal to compare with profiles in database 
(col. 3, lin. 10-16). Singh also states that the database can be use to train a neural 
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network (col.9 f lin .7-15) that will replace database to generate diffraction signals to 
compare. 

10. (claims 13-14) Official notice is taken that metrology device is used to measure 
structure such as ellipsometer using dimension measurement such as n and k 
values. (See U.S. Patent 5,793,480. col. 2, lin.35-42) 

11. (claim 15) It is inherent that machine-learning system is a neural network. 

< 

Claim 16-21 and 22-29 

12. Claims 16-21 are computer program claims that implement method claims 1-15 
using instruction code and claims 22-29 are systems claims that implement method 
claims 1-15 using various devices and computers. Therefore claims 16-21 and 
claims 22-29 are rejected under the same rationale as cited in the rejection of 
rejected claims 1-15. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Predictive network with learned preprocessing parameters; U.S. Patent Number 
5,479,573. 

Method and system for measuring patterned structures; U.S. Patent Number 6,657,736. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Zhu whose telephone number is (571) 2724237. 
The examiner can normally be reached on 8:30 - 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anthony Knight can be reached on (571) 272-3687. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Jerry Zhu 
Examiner 
Art Unit -2121 
3/22/2005 
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Tech Center 2100 




